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ABSTRACT 



In the teaching of archaeology at the university level there 
is often conflict between the engineer and the humanist when looking at 
archaeological evidence. Nowhere is this more clear than in considering the 
very old puzzle of how ancient Egyptian engineers transported and erected 
huge stone obelisks using only human labor. The humanist, whose views are 
presently more popular, tends to look at large numbers of people- -possibly 
war prisoners or slaves- -pulling on ropes. The engineer, considering the 
forces involved, dismisses this approach as totally impractical. The 
university instructor may well be in the middle. This paper, therefore, 
proposes a new interpretation of the continuing puzzle about the methods used 
by ancient Egyptian engineers to transport and erect large obelisks while 
using only humans as the source of power. It provides an engineering approach 
which is tied to the archaeological background of the subject matter. 
Specifically, it extends the work of R. Engelbach and emphasizes the 1168 ton 
unfinished obelisk at Aswan. The technique involves use of the 
"semi -hydraulic" properties of sand. This paper develops independent 
archaeological evidence which strongly indicates such knowledge was available 
and used for all of the known large obelisks. (Contains 31 footnotes and 11 
tables, charts, and figures.) (Author/NB) 
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Summary 

In the teaching of archaeology at the university level there is often conflict between 
the engineer and the humanist when looking at archaeological evidence. No where is this 
more clear than in considering the very old puzzle of how ancient Egyptian engineers 
transported and erected huge stone obelisks using only human labor. The humanist, 
whose views are presently more popular, tends to look at large numbers of people, 
possibly war prisoners or slaves, pulling on ropes. The engineer, considering the forces 
involved, dismisses this approach as totally impractical. The university instructor may well 
be in the middle. 

This article therefore proposes a new interpretation of the continuing puzzle about 
methods used by ancient Egyptian engineers to transport and erect large obelisks while 
using only humans as the source of power. It provides an engineering approach which is 
tied to the archaeological background of the subject matter. Specifically it extends the 
work of R. Engelbach*, and emphasizes the 1 168 ton unfinished obelisk at Aswan. The 
technique involves use of the “semi-hydraulic” properties of sand. This article develops 
independent archaeological evidence which strongly indicates such knowledge was 
available and used for all of the known large obelisks. 



Introduction: 



The actual techniques employed by ancient Egyptian engineers to erect massive 
stone obelisks from their original horizontal position to a final vertical orientation have 
remained a puzzle since these immense objects were first seen by “modem” 
archaeologists^. A representative large obelisk of brittle granite would weigh more than 
200 tons. Presently there is general agreement that the obelisk was first pulled up a ramp 
by humans using ropes. It was then rotated to a vertical position. A statement of modem 
thinking on the subject is expressed in a recent Smithsonian Magazine article^. The 
difficulty with this thought pattern is not with the Egyptian capability to assemble large 
groups of workers. Instead the problem is in understanding how the workers and ropes 



1 The Problem of the Obelisks, by R. Engelbach; T. Fisher Unwin, Limited, 
London, 1923. 

2 A History of Science; Sarton, George; Harvard University 
Press, Cambridge 1952, pp30-35. 

3 The Smithsonian Magazine, January 1997, pp.-26; "A Nova 

crew strains, and chants, to solve the obelisk mystery". 

Copyright by Dr. William J. Spry 




Page 1 of 27 Pages 



were attached to the obelisk in a restricted space to effectively apply the large direct forces 
required to move the obelisk up a ramp prior to rotation to an erect orientation. 

Performing reverse engineering on existing data, a dimensional analysis of ten large 
Egyptian obelisks provides strong evidence that ancient Egyptian engineers designed these 
massive stone structures to be transported and erected by using the “semi-hydraulic” 
properties of sand as a working tool. The use of sand as a “hydraulic ram” or “sand 
engine” to produce a large horizontal force effectively multiplied the effectiveness of the 
human work force involved. This analysis extends the classic work of R. Engelbach^* on 
the subject with particular focus on the probable method for transport and erection 
contemplated for the unfinished obelisk at the Aswan quarries. Although unfinished due 
to a flaw in the granite, enough labor had been expended prior to discovery of the fatal 
flaw to make it certain that the ancient Egyptian engineers had a workable method in 
mind^. This 1168 ton obelisk is the largest known, and if problems concerning its 
transport and erection can be solved, the same methods will work for all other known 
Egyptian obelisks. Perhaps surprisingly, the direct use of sand as a working “hydraulic 
ram” or “sand engine” makes transport and erection possible for all of the large obelisks 
using only a relatively small, trained human work force; thus solving the major parts of 
the obelisk puzzle. 

Difficulties with the “Pulling on Ropes” Theory 

Engelbach considered the presently accepted “men pulling on ropes” theory 
directly and attempted to apply it to the 1168 ton unfinished Aswan obelisk. The number 
of men required for pulling quickly became astronomical. For the original removal of the 
obelisk from the valley of the quarry, Engelbach calculated that forty 7 1/4” palm strand 
ropes would be needed. These would need to be pulled by 6,000 men. To handle the 
Aswan obelisk on a “slight” slope on greased skids his calculation rises to 1 1,000 men 
“which is outside the bounds of possibility”^. Other archaeological evidence in support of 
the “men pulling on ropes” hypothesis for the main motive force is not positive from any 
direct engineering perspective. Again referencing Engelbach’ s work, the illustration 
showing the obelisk of Hatshepsowet on a sled with ropes attached needs much 
explanation. ‘The position of the hauling ropes — must also surely be wrong, as that 
would be the very worst position for pulling the obelisk, — It seems likely too that the 
obelisk was on the sled the reverse way round”. With no hin t of any other approach that 
would be valid in the archaeological time frame, Engelbach assumes these errors were 
because the drawing was “done by the court artist from memory etc.”^.. Another 
possibility of course has to be considered, i.e. that the main force for moving such an 
immense stone object was not a very large group of men pulling on ropes. It is certainly 



4 ibid, footnote #1. 

® ibid, footnote #1, page 52. 

6 ibid, footnote #1, page 56. 4 

7 ibid, footnote #1, pp. 57-58. 
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